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mmm 

^<fct) ! i20FET5:MU MF E T CD V -**H*>5 K 

u>r ymm^^mxts^t: u mf e to Ki/>f >si»6^iiv-^«iS: 
jgi fe<fetf^2©ffi*fi8^i: u mfet <Dtf— hmm^umm^w^hx^^ 

fMl^-tf© F E T &#&3*Tt&33#«A:&« J f fct&8B& 1 33«t:tf^2<Z>ffi;& 
T, 

BU fH F E T<D*f— MIS 7 0 0 n m&TflZWtfe h T fl&SB-F- hm^tC 

grftaF E T<D*f— hipgS: 6 0 0 # m£ATfClg3£ U buIB/M V U-S/a 1 8 

o 

Clt#^3] fiittlliUTGaAsli&MK ^ CD Affile frfga?- 
CH#3S4] BfffaHlfeJ:t>*l|2(Z)FET«Bfjfa^^^;i/M{C>>3^ h^r 

-mm-tzf- hmmt. mz^v*)vmiz*-*y?mM'?z>v-*&&Fi' 

[0 0 0 1 ] 
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[0 0 0 2] 

1 8 1 6 4 2f) „ ^-CD^i: Ltd iMift&a^ #U ?A • ffisR ( 

g a a s ) zm^r=.mmm v*5>v*9 («tfet^^9) zmm-tzw-tf 

&$gl9& (MMIC) ©|»*&#iitf>e>*lT^.&. 
[0 0 0 3] 

H6 (A) G a A s F E Ttf)$r®|gf £^LT = 7 > F-"/©G a A 
sill <0*ffi»#lCNM**fii»& K-^LTNlOf ^^;«2 Wl, 

3 ©jfSI&tC&G a A s^BfC^-^ >^iitl.y-X • KU>f>*ffi4, 5$: 
[0 0 0 4] 

0 6 (B) G a A s F E T S P D T (Single Pole Double Thro 

[0 0 0 5] 

fSl£3!2©FETl, FET2ffiV-^ (XttFU>f» *^ 3® A* 38^ I 
NlCgaKStl, #FET1, FET2®^-b«Rl, R2S^lt«li: 
^2©W^Ct 1-1, Ct l-2tCgN^£*l, *Lt#FETOKU>f> ( 
XteV-*) ^li:H2(DaiM?OUTK OUT 2lc8M^3jfi,fcfc<BT?& 

^i^2©M«^ct ct i-2izmu2nzm^izmnm^T* 

& »J, H U/<;i/©te^#Ppj&tl3*lfcF E T^ON IT, AlfrSg^ I N ICfttflll;* ;ft 
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m z ft l t Mmmm^ &m m f -5 z. t. & m±t & g wvmm $ *i r v n 3 „ 

[0 0 0 6] 

l = R2 = R3 = 50Q»i$tl6o #^©fe^Vl, V2, V 

3 £i-&£#AM3c( Insertion Loss) £ <fctfT>f V S> 3 Xlsolation) 

[0 0 0 7] 

Insertion Loss= 2 0 log (V 2 /V 1 ) [dB] 

£*ittftJiA:ft*g^l n^p,M^out l ^M&te&bfci:£©#Ata$c 
»; , 

Isolation = 2 0 log (V 3 /V 1 ) [dB] 
dtUi&ilA^^-I N)!)^M^OUT 2 £tf)H<DT-f y l/—>3>-e&£ 

0 ft-£#j¥##*-f y^0»^«-ett±IHLfc#A^(Insertion Loss)§rT^ 
6Wft<U T^T y 1^-5/3 Xlsolation) §:fpl±-t^-^^^$tl. # 
■^^Clt^JlCtfA^tl^ F E T(D^gf^^^JT^S 0 IfflFETtL/TGa A 
s FET^M^-SaftfiGaA s<Z>;#;fl«S i J: U ^^S&fiDtfiS^ >T £ £>3g 
tn^/h3 <te£^t#H*U G a A s fcmetS^I£S^&5 £ &##&III8I 
©lST>f y U-S/s >fbtcaLTV^Sfctt>*e*)S 0 ^(Z>,g@, GaAsiSSS 

1 tcit^T^MT*) p i n#4*- K<z)j;e)tc^ffi^=fej<z)^s i ^ffi*n« 

[0 0 0 8] 

R = 1/ en/tS[Q] 

e : «^-S^M(1.6XlO" 19 C/cm 3 ) 
n : t^^rU T2I,g 
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s : 3-v*jimm<z>mwm (cm 2 ) 

A£<I8itLT, ^^*^«©»i®«JS:$iIVN^»A*R^(Insertion Loss) £/Jn 
[0 0 0 9] 

[0 0 10] 

. rcDHII^T^i, ^>f*;f Sf!^FETli:FET2©ffi*jB?OUTli:OU 
T2i:iW:^^>bFET3, FET4^iiU !©>>t>hFET3, 
F E T 4 tf>y- MC&FET2£FET1 ^©MPi^C tl-2, Ct 1-10 
ffiW-ff-^SrSlBTL/TV^So ZICD^, FET1^0NOi:t(ii/^>SFET4 
^ONl, FET2 ££t)^>-V> SFET3#OFFL,TV*5„ 
[0 0 1 1 ] 

^<7)®i&T% ^jSAASB^I N-M^OUT 10>#^il£K#tf->U ftil 
A^SB^ IN- M?OU T 2 <Z>f3#«K#:*- 7 L ,'>t>hFET 
4 LTV^(7)7?m^^s^OUT 2^\<DAi7fS#©Mtlli^$n^:=l>^ 

[0 0 12] 

1 #! "feasors*. 
[0013] 

G a A sS^tC^-f y^&fr^ F E T 1 £ £t>*F E T 2 t«g|S{Cfeg 
U h F E T 3 £J:tfS/*> h F E T 4 &££tf>T3-^--tfiSKIBfiL 

, #F E T<Z)>f- h«H(C®^R 1 , R2, R3, R 4 #8HBcS *lt V^S., * 
MAA^I N, MfOUT 1, OUT 2, MMf^-C t 1-1, Ctl- 
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>hFET3^3J:t>*2/-V>h F E T 4 <D V - Xftltil^ *lT3gi& 3 

i/pt/Au) mwi^istz.msmB&mmt&mi'&mimis&tfrt 
v wm&tzfto^v f&mm (Ti/pt/Au) -e&s., ^i«s©»^tc 

^"-^ V VlZ&m^rZ*-^ V >7±mm (AuGe/N i/Au) ft^FET© 

. @9Tit F:£M*£M&££#)lc[ll^£nT^&v^ 
[0014] 

010 (A) {C0 9 (C^LfcFET 1 (D^ftZfajzLfe^mmZ^-to ^0)0 

t% -^MT'H*ti-5^^cDfi^^^i i izmf&2ft&*v*)im® i 

2T'S5. £M*^#t>*-5^f#^©4 7|s:(Dl|3Si©A^ K^MJS3 0 tfm*^ 
?OUTl{CHSn^V-^lSl 3 (&£VMiFU-f T'&tK 3<E> 

t^iis^-^'^mi i ox*mf%2nz>y-xmMi 4 (fesv^iFi/ 

3 O^^iiA^r^^-I N(Cg^£;ft£ FH >tll 5 (&SV*fcfcV-;*««) 
[0015] 

010 (B) IZZ(DF ETO—fflOimmmZ^-to 1 iCting!©^* 

jvmmi 2 ^-ecsicv-^figti 8 Fi/>r ym&i 9 s^t5n + 
i%smm&i&K\zmiMB<D*-$ y#&mmi otms^s fw >mi 4 

F^MJS3 0T?^fiKS*i« Fi/>f 3gj;t;y-xlii 5 *u 
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[0016] 

z\z.xmm^^mt. y-hSLgiiHio (b) iz^-r^oiz, v-xi« 

;i/S&Hjb<3fc£LfcV^0. 5 /i mCgggf $*l£ 0 y-hfiWgttHlO (A) (C^ 
[0 0 17] 

mm l <fc e> £ t s ma] 

±iB0fcte^»3MSM*X>f ^^iamiSgt?l±, jfAi^ (Insert ion Loss)^-? 
S«e^/hS<'t ZfcSbiZtf- MlWg £*£<IfcU, F E T©^->«$:5[# 

^■IBII&ISttTffciU PHS 1. 9 GH z fflt F E T 1 £=fctfF E T 2 CD^f- MI 
Wg (flftHK©^- h ttl. 4mm(1400^m) tCSJffStl, 

hM<DF E T 3 £ <fct>*F E T4 CD>?f- h ipgW g l± 0 . 4mm (4 0 0 /im 
) KlKff-StlT^S. ^-h^Lg|j:FET(Z)t>»$:if)ft«)iCO 

[0 0 18] 

z\<Dfemz>f- h$SWg#*£<&£ ~ hfCigHLT^f- 
ig#[JLT, T^T V > (Isolation) £>(£T£1±TV^ 0 i©7>fyi/-i/ 

3 > (Isolation) ft±£i±££#)tCtt:>^> h F E T XM^mz A^f^^©Mtl 

[0 0 19] 

teRMftJsfa'Wvifr^x v^feo 

[0 0 2 0] 

t)PHS 1. 9 GH zffl"T?fc&MT*£<6 <fc ? {Cfgft £ *l> :> •¥ > h F E T £ ffl 
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vN-ricr-f v u-s/a XIsolation)^:^a^•r*®f^^*«-f-4)•tc«^snTv^«; 

[0 0 2 1] 

*»Wtt±j*L/fcSf^©*fStCiB*^3tlfe ; fe©-e, 2.4 gh z&±<Dmm 
mffiT**/V>b FETSf^T7>fV 3 > (Isolation) fcSt^-rsigft 

[0 0 2 2] 

J;tfI2 0a5M?i:l, ffiFET©^- hmstciBffWr^SrSiWLT v^*i# 

-#<z> f e t zmmzi±xmmPkmAfi$%^£mnm i & <fctfs&2 ©m^sB^© 

ET©4»- MPS& 7 0 0 /emJWTfCK^L/rtffia^- h «®IC J: £ 

o 

[0 0 2 3] 
[^©HISGD^IU 

[0 0 2 4] 

FETlt$2©FET2(5y-^«i K U>f >M) ^ftjlA*^ 

I NtC®M£*U F ET 1 £<fct>*F E T 2 ©4*- MS^f^ftlfiSiR 1 , 
R2^LTjBli:«2fflgflIS?Ct 1-1, C t l-2tC«iRS*l, fLTF 
ETl*j:afFET20KH>SI (&S ^fcfc V 1 i: j» 2 ©ffl 
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^?OUTK OUT 2 izmmZtltc : &0)V$>2> a H 1 £3g 2 OHMfC t 
1-1, C t l-2^CM$4x«>fllWfg-^«ffiM#T^y, H l/^UKZDfg-^TTO 

£&&«ij3»c ti-i, c 1 1 -20)w.mmmzM lx¥- bmrnttftLT-m 

[0 0 2 5] 

Ml lC^"f HJi&tt, Ef6 (B) IC^tGaAs FET5:ffi^feSPDT(Sin 
gle Pole Double Throw) tm^^it^^mi^^^ y ^EM&^fiOMSlft&IIJ 
&£JS&|WJCtmj&^-e&£;^ A^ < F E T lS<t^FET2©^ 

- b«*i£>;f- MPlWg £ 7 0 0 ^m^TtcSgff-r^^^T^^e 4*- MPIW g 
£ t£3fc<0 ^ © IC it ^ T /h § < -T £ r £. It F E T <D it y igfit & * £ < -5 Z. £. £ M 

nfcu Mifflii (Lgxwg) aw 2 z. tiz.£ vjf- bnm 

[0 0 2 6] 
[0 0 2 7] 

G a A s HfltiC^-f FET l33<fctFFET2 & cp^PlCgSg U # 

FETffly-MiiCt^Rl, R2#g&K2*lTV>5. £ fe&ilA^^- 1 N 

. fBAiBfOUTl, OUT2, IJ»Ct 1-1, Ct l-2CMt^/1>y 

T<Df- bmMM&mzmmzmf&t*nz>>f- b&mm (Ti/pt/Au) 2 

^/^f Kill (Ti/Pt/Au) 3 0 7?*5. f HgfflSSC^-^^^ 
^iitSt-^'y^tMI (AuGe/Ni/Au) 10tt^FETCDV-X 
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[0 0 2 8] 

0 2freilJiBfcJ:e>tC, MgPS,{iFETl, FET2, ffiRl, R2, ^ 
MAXm?-! N , ffl^Sg^OUT K OUT 2, MWSg^C tl-1, C t 1-2 

[0 0 2 9] 

*fe*%W©^««r*:^tt, FET1 (FET2fcHE) h*g# 7 0 0 

/tmJ^Tfc^^^^T^^StlS©!?, FET 1 ti^CD^ffl^tST? 
^^itS^h^T^^o ~f 02tC^LfeF ET 1 fc—&mM"e&titl& 

&jfj&ft<D i ? v * timm i 2tc^$ns„ T»Mfct>*3$m^©3;fc<z)ifi3 

K^MI3 O^fBiJ^OUT 1 lC&&$*l£V-X®«l 3 (&£ 

tsi 5 (&z>\mv-xmM) rcDTtci^isscz)^--^ 

M) liFETUFET'2i:T'ftfflLTfe'J, 5SlC/h^blC«f# IT V^„ 

T% J**B#7 0 0 /imJ&lTi:^9f*tt#FET(Diftt©^- h*Hl 7 

[0 0 3 0] 

F E T 1 4; F E T 2 Wrffi«5tl±0 1 0 (B) JC^-rt£#©=&©R 
[0 0 3 1 ] 

3 0^, #38W©fc^4Sf¥#fl^y:7<Z>1MXW:0. 3 7 X 0. 3 0mm2 



9 
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[0 0 3 2] 

2. 4 G H z JK±0ilJltMt' t'^ > h F E T l:f V\T 7^ V 
H >( Iso 1 at i on) £ flt^-f 5 tfnTtB £ & -5 rb V n T IT £ 0 
[0 0 3 3] 

03 (C, FETO^f- h^L g#0. 5 ix mCO£^CD>f- h (rgW g -iAi^ 
(Insertion Loss) COBH^ 0 
[0 0 3 4] 

1 GH z (DAJ]i§^<bil£, >f— MIBWgtf 1 0 0 0 a mfr £ 6 0 0 /* m*"e 
/h3 <"r<&£: 0. 3 5dB^P»0. 5 5 d B £ 0 . 2 d B CD#AHt^(Insertion 
Loss)^JSftf*c LifrU 2. 4 GH z COAijff-^cD h 4* - h <BW g # 1 
0 0 0 ix mfr% 6 0 0 ix m$.H/l\£ < fSi: 0. 6 0dB^^0. 6 5dBtI 
frO. 0 5 d BCOffAit^c (Insert ion Loss)l?$rfro ZltUi 1 GHz COA^'fH-*? 
CD ttWAS*( Insert ion Loss) l£ F E T <D* >MtX «fc -5 < ^tf 

2. 4 GH z CO A^fi^CDi^ &#AM3c( Insert ion Loss) fcfc F E TCO;* 

[0 0 3 5] 

rcDJlffi L/Tli, 2. 4 GH z CO Aijff 1 GH z (Cjrfc^T JglC^MM 
£&£C0T% FET©t>fifiiiJ: U tttf L 5 F E TC0>f- httffitCjgH^ 

MT'ttFE TCD^->^mJ: U &*/*#tf#PASSc (Insertion Loss) (C < 12«> 
[0 0 3 6] 

— 04 (CFE T<D>f- b&L g^O. 5 # mCO £ § CO hflgW g - T-f 
V >(Isolation)C7)BI^S:^-ro 
[0 0 3 7] 

1 G H z cOA#fl#CO££, >f- MpgWg^l 0 0 0 #mfr£> 6 0 0 
/J^$<t5tl 9. 5dBj^e>2 3. 5 d B £; 4 . 0 d B COT-f V 3 >(I 

solation)^#Stl*. leJ^iC 2. 4 G H z CO A^Jff #CO h >f- hipgW 
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gtf 1 0 0 0 yum^e> 6 0 0 miti^TvJnS < t 1 4 d 1*8 d Bt4. 

0dB©7^Vl/-i/3>(Isolation)*^i$n§„ -t&;b*K 7>fVl/-i/ 
3 > (Isolation)li F E T <DJt >^^t(C^# L T Bfc#£ *i£ ^ il ftftfrZ „ 
[0 0 3 8] 

2. 4 GH z^±CDM^*r£l±® 3 fr£> EE £ J: ? JfAiS 
^(Insertion Loss) £>#^&Sfl: L £ £#J5ff § 5IU4 iCTjtL 

T >f V V ~ V 3 > ( Iso 1 at i on) & ^fc L T IS It "T £ # tfft^&^tt? 1 v 7V 
>fX&je/hT?^S. -f-^t)^, 2. 4 G H z 0 Aijf f 0 1 ^ 7 0 0 /i m^T© 
M@WgT?&*Uil 6. 5 d B^_h<Z)T-^y P-i/ 3 > (Isolation) 

JSiC 6 0 0 /t mSTfOf— h<gWgT?&;n&l 8 d BJgiLh© 
T>f y Xlsolation) feiftfilil^^*. 

[0 0 3 9] 

y-h^Lg&O. 5/tm, ^-hfgWg$:6OO/ini0FETl 
£<fct>*F E T 2 fCfgftU A*S£c( Insert ion Loss) £ 0. 6 5dB, 7^Vb 
- is 3 Xlsolation) £ 1 8 d B &fiS^LTV^& 0 3 ©#'f£&Bluetooth 

4GHzf I SM B a n d (Industrial Scientific and Medical frequency ba 

nd)££gffib h ^ i»mmmm<Dmmfrmx<Dmmx vmisxmmzs 

[0 0 4 0] 

V SWR (Voltage Standing-Wave Ratio) \Z 1 . 1~1. 2%M*%Ljt 0 V S W 

h f e T^m^z'te^nik^m^mik^j v^mmmmxiz. v 

SWR=l. 4IS7ffe»J, 2fcfSW^tt*£E5£^£«it©^:i|6&gSc#*^^fe. r 



l l 
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5»fM©FE T 1 F E T 2 DfrfcK, ©i&lftlC */ > -ffrVrrtJ * tfJCjl 

[0 0 4 1] 

tttt, P[^l d B £: LT 3 OdB m$:||Ji LT V^<5 0 0 5 AS}*!*® U -T 
U^-f 4fttSmt-o Affi*«*Jt»a«W{Ctt 1 .#AJg$c (Insert ion 

/ul?<£<DT*, A*«*fC*fUTffi***««ij8S[M«©#Ati^(Insertion Los 
s)^* 1 d BT#*J&#P IN 1 dBt L/T^StlS. h F E T^*J ©ft 

ETftL©*|8iOft^^>f y^HJi&l£gT?te3 0 dBmTffttJ, *!J4 
d BJ£iLh©&##0*l&. iOlfiS, J/t>hFETf y®«^IJt7b^ 

LTS/^r y h F E T*sU<Z>*^W©IS^tt*7 b£:*>f -yfffi®FET©*0^ 

[0 0 4 2] 

j^_h&c#i& b < , #ssij?cifeft tf#T<z>«* <z)^^# <b ti z> o 

[0 0 4 3] 

flic, 2. 4GHzg±ffi^ttft^1'>bFET$:f^t7^Vl/- 
Xlsolation) fc^-f £l2Sf IC5*B U ^it'fflFET0t>»ii 

S:z:isie5tc#Aa3a*<Efi5r3&»ag#ias:fflv^ *>r v?-\zm^z> feti £ .ttf f 

E T 2 0)tf- hMMOlf- hflgWg & 7 0 0 # mJ^TfCigftl-^ Zl £ » 

X-f yflCMV\6FET lfeJ:tFFET2©t'fX/J>a<-et, 
Ait3c(Insertion Loss) £/Jn 2 < JflJ*:, y-f y I/- */ m >(Isolation) 

[0 04 4] 



1 2 
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ft#T5Jtg£fc 0 ££#)tC, ff«»SttFETl, FET 2, I^Rl, R2, & 
jlAiJ^^-IN, ffiMfOUTl, OUT2, UW^Cfl-1, Ctl-2 

[0 0 4 5] 

n > y :/ £. (Dmfeffi^fJ & * if© fc DSLhT? £ & 0 * £ ^ *y ^-9- -f X#/J\ 3 
<-£££tf)-e, f£5fc£>/J^/^y (MCP6 A*^£2. lmmX2. 0 m 

mXO. 9 mm) J: U $ !b iC/hS^ y *r—V (SMCP6 ^^$1. 6 mm 
XI. 6mmX0. 7 5 mm) i:||g^T^5 i^) IC«;ofc„ 
[0 0 4 6] 

SMK, #A*i3c (Insert ion Loss) ^ 2. 4 GH zfi(±CilMit:^ot%$. 
* yJiflULfc^©"?, i/f>hFET fc^^T^T^ y V~ V a Xlsolation) 
&3ift5l8ff#BrtBfcfcofc. 3 GHz <Z)Ai7«#T^- h ipg 3 0 0 

/imT'fe, hFET^ltf^Cr^ y a > (Isolation) £fi|>0fc-£ 

[0 0 4 7] 

<5*^f >y^TCDMtJ£^i" •JM&i&it; VSWR (Voltage Standing-Wave Rat 
io)£l. 1 — 1. 2 jRllfa>4>fc^X>f 
[0 0 4 8] 

SffiM^S^^l/^ity-TUf^^P^l dB^30d BmhfnLh 
X-f *y U — 7 U t--* 4#ffi CD* *gfc 
[H®tf)ffiip.&M] 
[HI] 

[0 2] 



1 3 
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[03] 

# is m & 31 *e -r 5 & «b © # ffi 0 7? & S o 

#58 * & m m -r s & «> © # « 0 s . 

[05] 
[06] 

VE&W&mm-t&fctoto (A) Wt®0, (B) 
[07] 

[0 8] 

[09] 

[01 o] 

ia£*«s:Siwr<sfcA© (a) ^mm. <b) ligt^s. 
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[01] 



Ctl-1 

O 



R1 , I 



FET1 (Wg<700 ju m) 

OUT1 
O 



IN 



1 



Ctl-2 

Q 



I , R2 

FET2(Wg<700 u m) 



OUT2 

-o 



[02] 



30 A'7h'*M 




Ctl-2 



V — _ _ _ *. , 



Tl 



R2 

_nJ 



OUT-2 



FET2 



17 15 12 20 V-h#ISJS 
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Insertion Loss 



m 



CO 
CO 

o 



o 




1GHz 
2.4GHz 



400 600 800 1000 

* -us c * ) 



1200 



[04] 



y*— h4S - Insertion 



m 



c 
o 

CO 




1GHz 
2.4GHz 



600 8O0 1000 

r-m ( * ) 



1200 
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(B) 
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